6. Ex-ante Evaluation

6.1 Relevance

»

The Project is highly appropriate for the following reasons:
The scope of the Project accords fully with Cambodian government’s socio-economic
development policies prioritizing “Income Enhancement” and “Health Promotion™.
Freshwater fish is easily available and it is one of highly demanded animal protein sources in
Cambodia. The second five-year fisheries sector development plan 2001-2005 expects the
increase in aquaculture production by 200% and distinguishes freshwater aquaculture as an
important tool to alleviate the protein deficiency and poverty.
It also accords with the cooperation policy of the Japanese government for Cambodia and the
country-specific project implementation plan of JICA, both of which prioritizing “agticulture
and rural development.”
Being far from the Mekong River and the Great Lake, supply of freshwater fish is limited in
the rural areas of target four provinces in the Project. The agricultural productivity is also
low due to natural disasters such as floods and drought, hence the people’s interest is high in
fish culture as a means to create protein and cash income., Therefore, the Cambodian
government is highly expecting cooperation in the field of aquaculture extension.
Although agriculture (rice cultivation) is the main industry in the target areas of the Project,
development of freshwater aquaculture will be effective for diversification of rural
livelihood because it can be implemented with low input and small-scale, and in parallel with
agriculture utilizing water resources in  the wet (high water level) season.
The Project applies feasible approaches to train seed producing farmers as not only for seed
supplier but also for technology/information disseminator towards exiting fish farmers. This
approach is based on the results of the AIT project conducted in the past though the project
scale and areas were limited.

6.2 Effectiveness

>

The Project shows high effectiveness for the following reasons:

The Project takes gradual plans of operation to formulate a farmer-based extension system
regarding low cost/sustainable freshwater aquaculture models in rural areas of Cambodia
where the government’s subsidies are not much expected.  Although the income of villagers
may not be increased drastically, it can be expected to realize continuous extension of
aquaculture technologies and thereby increment of protein food and livelihood; hence the
Project Purpose and Overall Goal will be attainable.

Target aquaculture species are existing ones meaning that the risks for unpredictable disease
will be lower comparing to new species because their basic information has already been
accumulated.

The Project achievements will be indicated clearly and objectively, because major indicators
of the Project Purpose and Output, such as the number of small-scale farmers and freshwater

39

96




aquaculture production, are monitored by the Project.  This makes possible to take flexible

measures in modification of plans.

6.3 Efficiency

>

Efficient implementation of the Project will be expected for the following reasons:
Japan has carried out numbers of technical cooperation projects about sustainable freshwater
aquaculture and trained relevant personnel in the neighboring Southeast Asian countries.
Those resource personnel and organizations can be utilized as local experts and training
places, respectively. The Project will thus be implemented efficiently.
The nominated implementing body of the Project in Japan side is an experienced private
company that has sufficient experience in JICA’s programs such as expert dispaich and
technical studies in the field of freshwater aquaculture in neighboring ASEAN countries as
well as in Cambodia. Therefore, it is possible to utilize efficiently its institutional
knowledge and human network acquired in the past experiences.
The intensity of Japanese input will be higher in the first half of the Project period, thereafter
it will be replaced gradually with locally established resources depending upon the outcomes
of the Project. The input will thus be managed effectively.

6.4 Impact

>

The following impact will be expected from the implementation of the Project.

The Project aims at establishment of a farmer-based extension system. Therefore, the Overall
Goal of the Project is achievable because the farmer-based extension system is expected to
work continuously in rural societies after the completion of the Project resulting in
improvement of protein food supply and livelihood.

The Project encourages rural small-scale aquacuiture and contributes to narrow the gap on
local supply of freshwater fishes, whereas freshwater fishery and aquaculture production is
presently more or less limited to the basin of the Mekong River and the neighboring areas of
the Great Lake.

6.5 Sustainability

»

The project sustainability will be expected as follows:

Unlike the conventional method of extension in which government takes initiatives, the
Project places emphasis on establishing the farmer-to-farmer extension system in which
aquaculture technologies are extended through seed producing farmers and distribute them to
other farmers together with technical information. Once the system is established well,
aquaculture extension will be promoted largely without extraordinary assistance of the
government and sustained by farmers themselves who participate in the extension network
even aiter the completion of the Project.

Because the methods to establish the aquaculture extension network are to be transferred to
extension staff, similar methods are expected to be applied for aquaculture projects in other
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areas after the completion of the Project.

The Project will envisage high level of technical sustainability through application of not only
Japanese original technology but also modified technologies and experiences that had been
developed in the neighboring Southeast Asian countries with Japanese technical cooperation
in order to meet the local conditions and needs.
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7. Monitoring and Evaluation

1} Monitoring

The progress of individnal project activities is monitored basically through the course of the
project activities. The practical monitoring formation of the Project will be clarified through the
discussion on individual detailed activities, which will be made after the commencement of the

Project.

2) Evaluation

The annual achievements of the Project are to be reported to the JCC and evaluated jointly by
Cambodia and Japan sides, and then feed backed to the plan of the next year. In particular, the
JICA headquarters will send evaluation missions at the mid-term of the Project and about half year
before completion of the Project, so that milestone evaluation will be done in order to improve the

project activities.
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Annex 3 The Joint Coordinating Committee

1. Function
The Joint Coordinating Committee will meet when necessity arises and at least once a year
in order to fulfill the following functions:

(1) To formulate the annual work plan of the Project based on the Plan of Operations

within the framework of the Record of Discussions

(2) To review the results of the annual work pian and the progress of the technical cooperation
(3) To review and exchange opinions on major issues that arise during the implementation of the

Project

2. Chairperson and Members
(1) The Secretary of State, Ministry of Agriculture, Forestry and Fisheries will be the Chairperson of

the Joint Coordinating Committee

(2) Cambodian side:

a. The Director General of Ministry of Agriculture, Forestry and Fisheries

b. The Director General of Department of Fisheries, Ministry of Agriculture, Forestry and Fisheries
as Project Director

c. The Chief of Aquacuiture Office of Department of Fisheries, Ministry of Agriculture, Forestry
and Fisheries as Project Manager

d. The Director of Provincial Department of Agriculture, Forestry and Fisheries of target province,
Ministry of Agriculture, Forestry and Fisheries

e. Counterpart personnel of the Project

f.  Representative of Council for Development of Cambodia (CDC)

g. Personnel concerned with the Project to be dispatched by Chairperson, if necessary

(3) Japanese side:

a. Chief Advisor

b. Coordinator
Experts

d. Resident Representative, JICA Cambodia Office

e. Personnel concerned with the Project to be dispatched by JICA, if necessary

Note: Official(s) of the Embassy of Japan may attend the committee sessions as

observer(s).
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Annex 4: Terms of Reference for Japanese Long-term Experts

1. Chief Advisor/Extension Administration
1) Educational qualification: University graduate or more
2) Work experience: More than 15 years of experience in the field of extension administration not only
on aquaculture but also on agriculture,

3) Required capability of language: Excellent in English and Japanese

4) Major Activities:
The Chief Advisor works for overall project management and supervision in cooperation with the
Project Manager and Co-Project Manager of Cambodian side and reports directly to the Project
Director and the JICA Cambodia Office. The Chief advisor’s such assistance includes, but not
limited to, the followings;

a. To prepare and update the detailed plans for the PO in cooperation with Cambodian counterparts
and other JICA experts

b. To organize and facilitate relevant organizations for the project activities

¢. To review and analysis foregoing projects

d. To analyze the results of baseline study which will be carried out by contracted local consultants,
and select model villages
To select candidate seed producing farmers to be trained.
To organize and conduct regional/national training courses for the project counterparts and seed
producing farmers
To design framework for numbers of training programs in cooperation with other experts
To monitor and supervise the facility improvement program
To monitor and supervise the stock enhancement program

- To disseminate technical information through mass-media and other measures
To formulate a farmer-to-farmer extension program in cooperation with seed producing farmers
and local extension staff’
To encourage grouping of small-scale fish farmers.

. To support preparation of provineial aquaculture extension programs.
To supervise JICA long-term and short-term experts and coordinate their tasks
To monitor project progress and prepare progress reports and the final report to JCC and
responsibie authorities

o

m

os g

2. Expert on Aquaculture Technology Improvement and Extension
1) Educational qualification: Master degree holder in the field of fisheries or equivalent (hopefully
Ph.D. holder)

2) Work experience: More than 10 years of experience in the field of aguaculture technologies

3) Required capability of language: Good in English and Japanese

4} Major Activities:
The Expert on Aquaculiure Technology Improvement and Extension is responsible for overall
technical matters about freshwater aquaculture in the Project. He/she will work in close
cooperation with the Chief Advisor. The major activities include the followings:

a, To prepare and update the detailed plans for the PO in cooperation with Cambodian
counterparts and other JICA experts

b. To plan, mobilize and coordinate all the project activities from technical aspects.

¢. To review and analyze technical references concerning freshwater aquaculture in Indochina
region.

d. To design curriculum for aquaculture training in different levels of extension system

e. To prepare for technical training and extension materials in cooperation with Cambodian
counterparts and other JICA experts

f. To design and implement on-farm aquaculture experiments in cooperation with seed
producing farmers and extension staff.

g. To gtve continuously technical advise to seed producing farmers and ordinary farmers

h. To coordinate the activities of short-term experts regarding particularly on aquaculture
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technologies, i.e., Broodstock Management/Seed Production, Community Pond Management
and Feed Development,

To prepare technical papers/manuals regarding aquaculture technologies developed in the
Project

To assist the Chief Advisor from technical point of view.

3. Rural Development/Project Ceordinator

1} Educational qualification: University graduate or more

2) Work experience: More than 10 years of experience in the similar project activities

3) Required capability of language: Excellent in English and Japanese

4) Major Activities:
He/she is responsible for two expertises, namely rural development and project coordination. At
the initial stage of the Project, his/her major job will be project coordination, and then gradually
participate in the project activities from the rural development aspects. The major activities
include the followings:

a.

b.

To prepare and update the detailed plans for the PO in cooperation with Cambodian
counterparts and other JICA experts

To coordinate all the project activities in cooperation with the Chief Advisor, ie.,
coordination with relevant organizations, administrative work of the project including
budgeting, procurement of equipment, arrangement of seminars and workshops, recruitment
of local resources, ete.

To assist selection and organization of farmers group in the target areas from the
socic-economic point of view

To assist dissemination of technical information through mass-media and other measures

To collect and compile basic information on agriculture and aquaculture activities in the
target provinces

To compile all the documents prepared in the Project for submission to relevant organizations
To assist project monitoring and preparation of progress reports and the final report to JCC
and responsible authorities
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Annex 5. Preliminary technical examinations of the objectively verifiable indicator of the Project
Purpose )

The objectively verifiable indictor of the Project Purpose is indicated as “Number of small-scale fish
farmers is increased from existing 2000 households to 4400 houscholds™ meaning that 2400 households
have been benefited by the Project in terms of technical skills enhancement and information dissemination
though the farmer-based extension system at the completion of the Project, or in the 5 year project periods.
This targeted number is examined preliminary based on the number of seed producing farmers,

1) Number of seed producing farmers

Fish seeds are the essential input to start aquaculture, Hence, donors had supported a number of
constructions of provincial public hatcheries by their projects in the mid 1990’s. However, most of those
hatcheries have not been maintained well and there are lots of examples of the malfunctions because of the
insufficiency of budget allocated by the povernment. Since late 1990%s, projects which addressed to
securing sustainability through training progressive fish farmers as seed producing farmers have been
becoming mainstreaming. Although all the projects have not always been successful, seed producing
farmers and small-scale fish farmers who start aquaculture by getting seeds from them have been increasing
in number gradually.

The AARM project of the AIT, one of the successful project examples, is known to focus on
training for candidate seed producing farmers. It had started in 1994, and the on-farm extension activities
started in the target areas in cooperation with the PFO’s extension staff in 1997. As a result, 14 seed
producers have operated their hatcheries by 2003, although it does not seem to be achieved solely by the
AARM project (Table A4-1). It counts as an increase rate of approximately 2.3 seed producers per year
during the 6-year project period from 1997 to 2003 (Table A4-1)

Table A4-1 Number of seed producers, seed nursers and small-scale fish
farmers monitored by ATT/AARM project, and their production in 2003,
Unit; households, tons

Provi Seed Seed Figh Aquacul?ure
rovinces production
producers nursers farmers

(ton)
Takeo 7 8 1130 80
Kompong Speu 3 11 426 26
Svay Rieng 4 11 3528 144
Total 14 30 5084 250

Source: Annual monitoring report in 2003, AIT/AARM.

It is expected the JICA Project can improve an efficiency of the trainings for candidate sced
producers because it can proceed utilizing the results of other forgoing projects.

On the other hand, there is an anxiety that the extension efficiency goes down, considering that the
candidate seed producers of the JICA Project may include a little disadvantageous farmers comparing to the
candidate seed producers in the AARM project, which was able to address to active farmers having an easy
access to main road and/or some initial funds for business.

Taking into account for the above and the scale of input of the Project, the targeting number of seed
producers to be established by the Project is set at 20 in total for the 4 target provinces in 5-year project
pericd. This target is corresponding to a high increasing rate of 4.0 seed producers per vear.

According to the answers from the DOF, as of April in 2004, the total number of seed producing
farmers is 21 in target areas (9 in Takeo, 6 in Prey Veng, 5 in Kampon Speu, and 1 in Kompot, respectively).
Taking this number, the Project is aiming at increase in number of seed producers by about 2 times in 5
years.

2) Number of small-scale fish farmers
The number of small-scale fish farmers per seed producer calculated from Table A4-1 is 161 for

Takeo and 142 for Kampon Speu. Those numbers are almost corresponding to the results obtained from
interview survey to seed producers during the preparatory studies.
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Considering that there is a possibility of duplication in counting of small-scale farmers as buyers of
fish seeds, one seed producer is assumed to cover the sced demand  from 120 small-scale fish farmers.
Thus, the targeting number of the small-scale farmers will be 2,400 (20 seed producersx120). This means
120 fish farmers will become new beneficiaries in a year in each 4 province.
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Annex 6: Result of the socio-economic survey on small-scale fish culture
in the target 4 provinces

1. Survey objectives

The main objectives of this survey in the target areas are as follows:
s to understand current trends in wild fish catches;
e to understand the status of existed fish farming;
* and to understand the opportunity and needs of non-fish farmers and fishk farmers to the
development of fish culture in the future.

2. Expected outcomes of the survey

Through this survey it is expected to understand:
s the wild fish caught by farmers surveyed;
e the problems faced by fish farmers;
» and the most immediately need of farmers to start doing fish culture in the future.

3. Study methods and data analyzing

A socio-economic survey was carried out from the third week of April to Mid of May, 2004 in
three provinces namely Takeo, Kompot, Kompong Speu and Prey Veng. Two districts in each province
(Angkor Bory and Somrong district in Takeo; Dang Tong and Chhouk district in Kompot; Borset and Kong
Pisey district in Kompong Speu; Baphnom and Prey Veng district in Prey Veng province) and 3 to 5
communes in each district were selected for the study. The criteria for selecting these communes included
accessibility, security and there are many poor farmers, All the villagers who were interviewed were
randomly selected. Totally 241 farmers were interviewed, in which 39 farmers in Takeo, 60 farmers in
Kompot, 60 farmers in Prey Veng and 62 farmers in Kompong Speu province,

The survey was conducted to understand the socio-economic of the farmers involved and non-involved in
fish culture operation. The survey also aimed to obtain information related to income generation, rice-field
fisheries and cultured fish production. Therefore, two different groups of farmers were independently
interviewed: fish growers (so called trial fish farmers) and non-fish growers (non-trial fish farmers). About
57% of the interviewees were fish growers and the rest of them were non-fish growers (43%). The data
collected were input into EXCEL Software for analyzing and plotting graphics.

4, Results

The data was verified three times before analyzing, after that it was analyzed and plotted into
- graphics.

4.1. Population size and family structure:

The member of the families in these four provinces was found to be in the range of 2 to 13
members. More than 49% of the families had 6-8 members in the family, while 40% of the families had 3-5
members. The overall average size of the families was found to be 6.06 persons/family (Table 1). On an
overall average, each family had 4 children. In most cases, families had two male and two female children.
Those families which had four children did not desire to have more, while those with less than four children
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opted for additional children. The average size of the family at the surveyed places in Kompot province was
found 3.88 persons/family, is less member as compared to the other provinces, while the average size of the
family in Takeo was 8.9% persons/family, is the biggest as compared to other provinces.

Tablel, Family member

Description Kompot Kompong Speu Prey Veng Takeo Overall
n=60 n=62 N=60 n=59 n=241

Average 3.88 5.36 6.5 8.99 6.06

Max 5 6 7 13 13

Min 2 5 6 7 2

Std 0.87 0.48 0.5 1.28 1.92

<3 0 1 {1.67) 1 (1.67) 1 (1.7) 3 (1.24)
25 .

3-5 (40.32) 25 (41.67) 29 (4833) 18 (30.51) 97 (40.25)

6-8 20 (46.77) 29 (48.33) 28 (46.67) 33 (55.93) 119 (49.38)

9-11 5 (8.06) 5 (8.33) 2 (333 7 (11.86) 19 (7.88)

>11 3 (4.84) © 0 0 3 (1.24)

* Numbers in parcntheses are percentages of n.
Most of the families surveyed were headed by male members, make up 95.44% and there were only few
families with female as head of the family in the survey group (4.56%) as shown in Table 2.

Table2. Sex of household head

Description Kompot Kompong Speu Prey Veng Takeo Overall
n=60 n=62 N=60 n=59 n=241

Female 1 (1.67) [ 4 (6.45) 3 (5). 3 (5.08 | 11 (4.56)

Male 59 (98.33) | 58 (93.55) 57 (95 56 (94.92) | 230 (95.44)

* Numbers in parentheses are percentages of n.
4.2. Occupation:
The majority of the respondents in the study areas had farming as their main occupation (90.46%)

as shown in Table 3. There were 19 household head (7.88%) who are the Government Officer.
Table 3. Distribution of the household head's occupation

Description Kompot Kompong Speu Prey Veng Takeo Overall
n=60 n=62 n=60 n=59 n=241
Carpenter 0 1(1.64) 0 1(1.69) 2 (0.83)
Farming 56 (93.33) 54 (88.52) 35 (91.67) 53 (89.83) 218 (90.46)
Officer 4 (6.67) 7(11.48) 5(8.33) 3(5.08) 19 (7.88)
Weaver 0 0 O 2{3.39) 2 (0.83)

* Numbers in parentheses are percentages of n.
4.3. Educational attainment:

The educational attainment variable in this study was divided in 6 categories: no education,
primary not completed, primary, lower secondary, secondary/diploma and beyond and secondary.

Major of the houschold head reached the primary school level (31.54%), 1.24% of them has been to
beyond and secondary level and 7.88% of them has never attended school (Table 4). This finding
shows that most of the respondents were literate but reached only the compulsory educational level. It
is noted that the literacy of husband was higher than wife.

Table 4. Education attalnment

. Kampong Speu | Kampot Takeo | Prey Veng Overall
Deseription N=62 N=60 =59 | N=60 N=241
Beyond and | 1(1.61) 0 2(3.39) 0 3 (1.24)
52

109




secondary

Lower secondary 12(19.35) 15(25) 6(10.17) | 8(13.39) 41 (17.01)
No education 8(12.90) 2(3.33) 4(6.78) 5(8.33) 19 (7.88)
Primary 16(25.81) 20(33.33) 17(28.81) | 23(38.33) | 76 (31.54)
Primary not

completed 9(14.52) 12{20) 21(35.59) | 13(21.67) | 55(22.82)
Secondary/Diploma | 16(25.81) 11(18.33) 0(15.25) | 11(18.34) |47(19.50)

* Numbers in parentheses are percentages of n.
4.5, Household income:

When asked about source of income, the respondents informed that on-farm and non-farm incomes
were very important, while number of households also included the income from fish sold. The income
included only the produce sold from farming such as rice, livestock and cultured fish, and salary income.

After data was analyzed, it found that annual total income of the household families in ranged from
62.5 US$ to more than 5500 US$. The average income of the household in Kompot was 528 US$, 548.64
USS$ in Kompong Speu, 686.53 USS$ in Prey Veng and 784.72 US$ in Takeo province. The highest average
household income was found in Takeo province (784US$), while the lowest average household income was
528 US$ in Kompot province. More than 35% of the household in Kompot, Kompong Speu and Takeo had
annual income ranged between 301-500US$ and following by 30% of the household had income from 501
to 1000USS. The overall average income of the household in these four provinces was 635 USS (Table 5).

Table 5. Household income (in US$)

. Kampot Kampong Speu Prey Veng Takeo QOverall
Description | ¢ n=62 n=60 n=59 n=241
Average 528.21 548.64 686.53 784.72 635.68
Max 4185 2096.25 1902.25 5525 5525
Min 63 150 62.5 150 62.5
Std 540.42 342.91 438.56 849.66 578.26
<150 6 (10) 0 3 (5) 0 9(3.73)

38
150-300 9 (15) 13 (2097 7 (11.67) 9 (15.25) [ {1577
85
301-500 24 (40) 22 (3548 18 (30) 21(35.59) | (35.27)
73
501-1000 18 (30) 20 (32.26) 19 (31.67) 16 (27.12) | (30.29)
31
1000-2000 2 (3331 |6 (9.68) 13 (21.67) 10 (16.95) | (12.86)
5
>2000 1 (1.67y |1 (1.61) 0 3 65.08) | 20D

* Numbers in parentheses are percentages of n.
4.6. Source of protein intake:

In general fish is the main source of protein supply for the Cambodian people. Based on the result
of the study, it found that an average of the percentage of protein intake from fish in dry season was about
67.42% in Kompot, 62.58% in Kompong Speu, 68.63% in Prey Veng and 67.80% in Takeo province. There
was no significantly different among the four provinces regarding the average of percentage of protein
intake from meat, it was slightly bigger than 30%. On overall average of the percentage of protein intake
from fish in dry season was about 66.57%, while 33.43% from meat (Table 6).

An average percentage of protein intakes from fish during rainy season was 75.67% in Kompot,
72.34% in Kompong Speun, 79.88% in Prey Veng and 73.08% in Takeo province, while the average
percentage of protein intakes from meat was less than 30% for all household surveyed in the four provinces.
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On overall average of the percentage of protein intake from fish consumed by all household surveyed in the
four provinces was 75.23% in the rainy season and protein intake from meat was 24.81% (Table6). It was
noted that the percentage of protein intake from fish by all households was higher as compared in dry
seasor. This probably more fish available in rainy season as compared to the dry season and on the other
hand people in rural areas make more effort to work in rainy season, hence more food need to consume.

Table 7 shows that majority of the household surveyed, 85% in Kompot, 80.65% in Kompong
Speu, 65% in Prey Veng and 69.49% of the househelds in Takeo province consumed fish as a source of
protein from 50 to 80% in dry season. While in rainy season, it was also found that higher percentage of
households surveyed consumed fish as a protein source from 50 to 80% too.

Table 6. The percentage of protein intake by household surveved

Kompot Kompong Speu Prey Veng Takeo Overall
Description n=60 n=62 n=60 n=59 n=241
Fish [ Meat | Fish | Meat Fish | Meat Fish | Meat | Fish | Meat
Dry season
Average 67.42 | 32.58 | 62.58 | 37.42 68.63 | 31.37 67.80 | 32.20 | 66.57 | 33.43
Max 100 80 90 70 98 %0 95 80 100 90
Min 20 0 30 10 10 2 20 5 10 0
Std 13.95]113.95 | 14.51 | 14.51 19.99 | 19.99 1841 | 1844 | 1695 | 1695
Rainy season
Average 75.67 | 24.33 | 72.34 | 27.66 79.88 | 20.12 73.08 1 27.08 | 75.23 | 24.81
Max 100 70 100 60 100 70 97 90 100 50
Min 30 0 40 0 30 0 10 3 10 0
Std 15.2 | 15.2 14.19 | 14.19 16.13 | 16.13 18.54 | 18.62 | 16.24 | 16.27
Table 7. Distribution of the percentage of protein intake by household surveyed
Protein Kompot Kompong Speu Prey Veng Takeo Overall
intake n=60 n=62 n=60 n=59 n=241
(%)
Dry season Fish Meat Fish Meat Fish Meat Fish Meat Fish Meat
42
<50 4(667) 51(85.00)  9{1452) (67.74)  8(1333)  45(75.00) 7(11.86) 42 (71.19) 28 (11.62) 180 (74.69)
50 20
50-80 51{85.00) 9(15.00) (80.65) (32.26) 39(65.00) 14(23.33) 41 (69.49) 17 (28.81) 181 {75.10) 60 (24.90)
>80 5(833) 0 3(484) © 1321.67)  1(1.67) 11 (18.64) 0 32(13.28) 1{0.41)
Raiiny SERSON
54
<50 2(3.33) 53(88.33) 2(3.23) (B7.10) 3 (5.0 54 (90.0) 4(6.78) 52 (88.14) [1(4.56) 213 (RB.38)
48 8
50-80 43 (767 7(1167 (77.42)  (1290)  30(50.00) 6(10.00) 39 (66.10) 5(8.47) 160 (66.39) 26 (10.79)
12
>80 15 (25.00) 0 (19.35) 0 27(45.000 0O 16 {27.12) 2(3.39) 70 {29.05) 2(0.83)

* Numbers in parentheses are percentages of n.

4.7. Catches and utilization of wild fisheries
o Catches of wild fisheries
In the past centuries, rural people are enjoyed in catching fish from nature, particularly for those people
living around the Grear Lake and rivers that have larger availability of fish, while in the Southeastern
region of the country, the availability of fish is less as there is negligible production from the capture
fisheries i.e. in the province like Kompot, Takeo, Kompong Speu, Prey Veng and Svay Rieng province,
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which is considered to be poor in fisheries resources. Based on results of the survey in the selected
provinces, majority of the household surveyed (97.5%) reported that the wild fisheries production has
declined, while 2.49% of them said that it was increased. The main causes of declining wild fisheries, most
of the people gave the answer that environmental changed: lost fish habitats, drought, and some human
activities such as using illegal fishing gears, electro-fishing, pesticide use in the rice field, etc.

Table 8 shows the wild fish catches in rice filed by households surveyed in the four provinces. The
amount of fish catches ranged from 0.1kg-10kg per day, with an average caught of 0.93kg/day in Kompot,
0.66kg/day in Kompong Speu, 1.25kg/day in Prey Veng, 1.13kg/day in Takeo province. Majority of the
houschoeld (55.36%) in Kompot, 68.52% in Kompong Speu, 43.14% in Prey Veng and 51.16% in Takeo got
arnount of fish from 0.2kg to 0.5kg/day. It was noted that about 23.26% of the households in Takeo got
more than lkg of fish catches, a slightly bigger than 17% of the households in Kompot and Prey Veng
province got more than lkg of fish catches, while the lowest percentage of households got more than 1kg of
fish catches per day was 3.7% in Kompong Speu. On overall average amount of fish catches per day was
(.97kg. Most of the houscholds involved in capturing fisheries were carried on in wet season from
September to December and common species catches are snake head fish, clarias catfish, clibing perch and
small spiny ell.

Table 8 .Wild fish catches (kg/day) per household

Description Kompot Kompong Speu Prey Veng Takeo Overall
o= 56 n= 54 n= 51 n=43 n= 204

Average 0.93 0.66 1.25 1.13 0.97

Max 5 3 10 10 10

Min 0.2 0.2 0.2 0.1 0.1

Std 0.83 0.45 1.61 1.57 1.20

0.2:0.5 31(5536) 37 (68.52) 22 (43.14) 22 (51.16) 112 (54.90)

0.51-1 15(26.79) 15 (27.78) 20(3922)  11(25.58) 61  (29.90)

>1 10 (17.86) 2 (3.70) 0  (17.65) 10(23.26) 31 (15.200

* Numbers in parentheses are percentages of n,

The study was also concermned on the annual fisheries catches by households surveyed.
Concerning the annual catches per household, the question was asked directly 1o 55 household families that
has got trap ponds. The results have shown that an overall average of fish caught from trap pond was
25.95kg/hosehold in 2001, 19.44kg/household in 2002 and 15.86kg/household in 2003, with an overall
approximately 38.88% of fish caught reduction in trap ponds from 2001 to 2003. If we breakdown by
individual provinces, the results shows that the average wild fish caught from trap pond was decreased
from 29.92kg in 2001to 14.13kg/household in 2003 in Kompot (about 52.77% decreased), decreased from -
19.44kg to 7.50kg/household in Kompong Speu (about 61.41% decreased), decreased from 29.10kg to
20.67kg/household in Prey Veng (about 28.96% decreased) and decreased from 21kg to 13.25kg/household

in Takeo {(about 36.90% decreased) (Table 9).

Table 9. Annual fish catches (kg) from trap pend per household

i Kampot Kampong Speu Prey Veng Takeo Overall
Description )13 n=9 n=21 n=12 n=55
Year 2001
Average 20.92 19.44 29.10 21 25.95
Max 70 50 70 40 70
Min 10 5 5 7 5
Std 17.36 15.70 21.30 10.58 17.36
Year 2002
Description Kampot Kampong Speu Prey Veng Takeo Overall
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112




n=13 n=9 n=22 n=10 n=54

Average 19.15 12.78 23.55 18 16.44
Max 30 30 50 35 50
Min 4 3 5 5 3
Std 8.27 9.38 15.53 8.56 12.32
Year 2003
o Kampot  Kampong Speu Prey Veng Takeo Overall
Description n=15 n=8 n=24 n=12 n=58§

Average 14.13 7.50 20.67 13.25 15.86
Max 40 10 50 40 50
Min 3 3 5 1 1

~Sid 9.58 3.46 12.84 10.33 11.47

e Utilization of wild fisheries

Households involved in capturing fisheries used their fish catches for different purposes depending
upon the condition of fish obtained each time. Fish for consumption was a priority, than for sale (if catches
consisted of good quality fish such as snake heads and walking catfish) and processing (if catches prevailed
of small species). However, poor farmers prioritized good quality fish for sale rather than for consumption
in order to gef income for other purposes, while the non-marketable fish were allocated for consumption
and/or processing if abundant.

When asked on fish consumption, fish consumed by households surveyed ranged from 0.1kg to
2.5kg with an average 0.55kg of fish per day in the dry season. In rainy season the amount of fish
consumed by household families was 0.78kg per day, it was more than fish consumed in dry season. In both
seasons, majority of the households consumed fish in the range 0.3-0.5kg/day. Tt was found that in dry
season, the percentage of households consumed fish in the range 0.3 to 0.5kg/day was bigger than the
households consumed fish in the same range in the rainy season (Table 10). While the percentage of
households consumed fish in the rainy season in the range 0.8-lkg/day found bigger than households
consumed fish in the same range in the dry season.

Table 10. Fish consumption (kg/day) per household

Description Dry season n =238 Wet season n =239
Avegrage 0.55 0.78
Max 2.5 2.5
Min 0.1 0.1
Std 0.31 0.44
<0.3 29 (12.18) 10 (4.18)
0.3-0.5 152 (63.87) 109 (45.61)
0.51-0.8 9 (3.78) 18 (7.53)
0.81-1 45 (1891 79 (33.05)
=1 3 (1.26) 23 (9.62)

* Numbers in parentheses are percentages of n.

Besides catching fish from natural water bodies for home consumption, every household also spent
some money to buy fish from markets. Based on results of the survey, 53.33% of the households surveyed
in Kompot reported that purchased fish regularly in dry season, 82.26% of households in Kompong Speu,
55% in Prey Veng and 72.88% in Takeo province. In rainy season, most of the household purchased fish
more occasionally, it found that 55% of households in Kompot purchased fish occasionally, 70.97% in
Kompong Speu, 56.67% in Prey Veng and 57.63% of households in Takeo province. On overall, the
percentage of households purchased fish at more regularly in dry season (65.98%) was higher as compared
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to the rainy season {18.25%), while in the rainy season the percentage of households purchased fish at more
occasionally (60.17%) was higher than in dry season (29.04%). It was noted that few households in
Kompot and Prey Veng province did not purchase fish for consumption in the dry season. In the rainy
season, few households in Kompong Speu and Takeo reported that "never purchased fish", while more than
30% of the household in Kompot and Prey Veng province did not buy fish in the rainy season (Table 11).

Table 11. Fish purchasing for consumption

- Kampot Kampong Spen Prey Veng Takeo Overall
Description n=60 n=62 =60 n=59 =241
Dry season

7
Never (11.67) 0 5 (833) | 0 12 (4.98)
Occasionally | 21 (35) 11 (17.74) 22 (3667) {16 (27.12) |70 (29.04)
32
Regularly {53.33) 51  (82.26) 33 (55 43 (72.88) | 159 (65.98)

Rainy season

Never 21 (35) 4  (6.45) 20 (33.33) |7 (11.86) |52 (21.58)
Occasionally | 33 (35) 44 (70.97) 34 (56.67) | 34 (57.63) | 145 (60.17)
Regularly 6 (10) 114 (22.58) 6 (10 18 (30.51) |44 (18.25)

* Numbers in parentheses are percentages of n.

Table 12 shows the data relating to money spending to purchase fish for consumption by
household respondents. There was a significant difference between the mean money spent for buying fish
in dry season by households surveyed in Kompot, Kompong Speu and Prey Veng province, It was found
that on average about 11.51US$/month spent by a household in Kompot to buy fish in the dry season,
11.78U8$ by a household in Kompong Speu, 11.63US$ in Prey Veng and slightly spent more
16.84118%/month by & househoeld in Takeo province, On overall, in the rainy season, they spent less money
to buy fish as compared to the dry season. If breakdown by individual provinces, it was fount that the
average money spent is 7.44US$/month in Kompot, 8.01US$/month in Kompong Speu, 7.72US$/month in
Prey Veng and 12.25US$/monthin Takeo province.

Table 12. Money spending to purchase fish for consumption per month (in US§)

N Kampot Kampong Speu Prey Veng Takeo Overall
Description | =, 57 =62 =55 =59 1233
Dry season
Average 11.51 11.78 11.63 16.84 12.92
Max 375 37.5 3715 50 50
Min 0.88 1.25 0.75 0.75 0.75
Std 7.32 0.16 747 11.85 8.79
Rainy season
e Kampot Kampong Speu | Prey Veng Takeo Overall
Deseription | 39 n=57 n=41 n=53 =190
Average 7.44 8.01 7.72 12.25 9.01
Max 30 50 50 45 50
Min 1.75 0.63 0.7 0.38 0.38
Std 6.12 7.23 B.45 10.71 8.59

4.8. Pond characteristics:

Ponds varied in size from 32-1600m”. On average ponds in Kompot were the smallest (209.27m2)_;
while ponds in Takeo were the largest (295.34m?). The majority of  ponds fall in the range of 101-200m”

57

114




were found about 65% in Kompot, 37.10m’ in Kompong Speu, 40% in Prey Veng province. The ponds are
bigger than 200m® were found in Takeo province with the highest percentage (44.07%) and the most
heterogeneous in size as shown in Table 13.

Table 13. Pond size (m?)

Description Kompot Kompong Speu Prey Veng Takeo Overall
N=60 N=62 n=60 n=59 n=241

Average 209.27 251.06 216.43 295.34 242.88

Max 875.00 1600.00 800.00 1500.00 1600.00

Min 42.00 36.00 40.00 32.00 32.00

Std 167.06 328.66 176.09 282.11 249.64

<80 2(3.33) 10 (16.13) 6 (10.00) 3 (5.08) 21(8.71)

80-100 5(8.33) 13 (20.97) 13 2L.67) 14(23.73) 45(18.67)

101-200 39 (65.00) 23 (37.10) 24 (40.00) 16(27.12) 102 (42.32)

>200 14 (23.33) 16 (25.81) 17(28.33) 26 (44.07) 73(30.29)

* Numbers in parentheses are percentages of n.

The ranges of the water depth in ponds were 1.5 to 3 meters with an average depth in pond was
about 2 meters. On average, there was water in the ponds for about 8 months. Water was more abundant in
Prey Veng, Kompot and Takeo province, which are situated on low land area, while water less was in
Kompong Speu province, which is a little bit located on upland area. In some cases, the ponds were dry for
five months in a year. Although some water is retained in ponds over a long period as indicated above, the
depth is often not enough to culture fish, For example, fish pond in Kompong Speu, water retention was for
about 8 months, but in most cases, fish had to be harvested after about 5 months due fo insufficient depth of
water,

4.9. Purpose of pond construction and uses

Several purposes of pond digging were found during the study such as for fish culture, house
building, use of pond water, fish culture/water use. Most of the farmers reported that their pond was dug for
fish culture, (36.67%) in Kompot, 35.48% in Kompong Speu, 61.67% in Prey Veng and 35,59 in Takeo
province.

The main use of the pond water was for washing, watering and animal drinking as reported by
21.99% of the households in the four provinces. If breakdown by individual province, the purpose of using
pond water was found 21.67% in Kompot, 27.42% in Kompong Speu, 11.67% in Prey Veng and 27.12% in
Takeo province. A small percentage of households (less than 12.90% of households) in these four provinces
dug the ponds for taking soil for house building (Table 14).

Table 14. The purpose of pond construction and uses

. e Kampot Kampong Spen Prey Ven, Takeo Overall
Description N=50 Nete Net) N=59 N=241
Fish culture . 22(36.67) 22 (35.48) 37 (61.67) 21(35.59) 102 (42.32)
Fish culture/plant
vegetable 2 (3.33) 2 (3.23) 0 1 (1.69) 5 (2.07
Water use/fish culture 21 (35) 13 (20.97) 12 (20) 15(2542) 61  (25.31)
House building 2 (333 8 (12.90) 4 (6.67) 6 (1017 20 {8.30)
‘Water use 13 (21.67) 17 (27.42) 7 (11.67) 16 (27.12) 53 (21.99)

* Numbers in parentheses are percentages of n.

Most of the ponds (82.99%) were dug by family member force or by hiring labors, while 15.35%
of the ponds were constructed under various programs in the past such as WFP, APHEDA and GTZ with
supporting food for work. The lowest percentage 65% of the ponds in Kompot were dug by owned family.
The percentage of ponds were dug by owned family were not significantly difference among the other three
provinges, which was 93.55% in Kompong Speu, 85% in Prey Veng and 88.14% in Takeo province (see
Table 15).
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The lowest percentage of ponds (4.84%) were dug with supporting by NGOs was found in
Kompong Speu province, while the highest percentage (35%) of the ponds were dug with supporting by
NGOs was found in Kompot provinee,

Table 15. Pond construction

Description Kampot  Kampong Speu Prey Veng Takeo Overall
N=60 N=62 N=60 N=59 N=241
NGO 21 (35) 3(4.84) 9 (15 4 (6.78) 37 (15.35)
Own 39(65) 58 (93.55) 51 (85) 52 (88.14) 200 (82.99)
Other 0 1 (1.61) 0 3 (5.08) 4 (1.66)

* Numbers in parentheses are percentages of n.
4.10, Fish ponds culture:

Totally 241 households surveyed, there were only 139 households (57%) started growing fish few
years ago. Most of the fish farmers initiated family fish culture activities in 2001 with a small percentage of
them received technical supports from a few International/Non M Governmental Organizations such as
APHEDA, READ/MRC, FAQ and PADEK.

Poly culture of five fish species consisted of Puntius gonionotus, Tilapia, Silver carp, Common
carp and Pangasius catfish were introduced into the ponds, while mono culture of Pangasius catfish were
stocked in few ponds in the study areas. Fish seed were stocked when there was good water available in
ponds, especially during July and September, All most of the fish farmers got fish seed to stock into their
ponds from local small scale private hatcheries, while they got fish seed from the Government hatcheries
when there was not seed available at the private hatcheries.

After stocking of fish seed, rice bran was the commen input used by all fish farmers. In addition
to rice bran, Lemna (duck weed) was commonly used, particularty during rainy season when it is available
in abundant. Other types of feed material used included termites, broken rice, kitchen waste, vegetable
waste, etc.

4.11. Harvest of fish and utilization of the harvested fish:

Fish culture production details were collected from only 111 houscholds and the other households
still left with many fish in the pond and harvesting have not been completed during survey was conducted.
Most of the families started catching big size of fish from their pond for family consumption after fish were
stocked in pond for about 3 months. The bulk harvesting was done between January and March when the
depth of pond water getting shallow. For the partial harvesting they used gill net or castnet to catch fish, but
for a bulk harvesting they usually dry out of the pond. The average actual production, production of fish
(kg/100m?) in one pond and each year were shown in Table 16.

Majority of the fish farmers reported that approximately 70% of the cultured fish production was
used for family consumption, while 30% of the cultured fish production was used for selling to get cash for
buying fingetling to stock in the next season or to buy seme materials to meet the needs of the family.

Table 16. Fish pond production (kg) by years

Kompet Kompong Speu Prey Veng Takeo
2001 =14 n=11 n=26 n=14
Pond | Actual | Pnd Pod Actual Pond | Acmal | Pnd
size Pdn (kg) Pod Actaal | Pdn size pdn Pdn size Pdn (kg)
m) | (kg) | /100m? | size pdn (kg)/100m*> | (m?) | (kg) (xg)100m® | (m® | (kg) | /100m®
AVG | 31536 | 4143 [ 15.97 143382 | 5045 | 20.52 376.00 | 283.52 | 61.56 352.50 | 133.29 | 45.69
MAX | 875.00 | 150.00 | 40.00 1320.00 [ 200.00 | 41.67 980.00 | 3000.00 | 375.00 784.00 [ 400.00 | 166.67
"MIN | 100.00 | 10.00 | 3.33 80.00 5.00 3.79 75.00 | 3.00 0.57 96,00 | 12.00 | 5.71
STD | 250.59 | 37.44 11.04 524.10 51.89 13.82 264.57 | 609.96 87.26 235.17 [ 123.11 44.27
Kompot Kompong Speu ‘ Prey Veng Takeo
2002 r=22 n=13 n=28 n=20
Pond Actual Pnd Pond Actual Pnd Pond Actual Pnd Pond Actual | Pnd
size Pdn (kg) size Pdn (kg) | (kg) size Pdn (kg) | (kg) size Pdn (kg)
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(m%) (kg) /100m’ | (m?) /100m* | (m) /100m* | (m®) (kg) 1100m?
AVG | 237.86 44.77 20.52 33492 54.69 26.20 339.00 228.86 68.37 327.80 107.10 47.53
MAX | 875.00 230.00 50.00 1221.00 | 250.00 55.56 980.00 1300.00 240.00 1500.00 | 350.00 175.88
MIN 100.00 10.0¢ 5.00 36.00 15.00 5.00 75.00 8.00 7.20 80.00 15.00 2.50
STD 192,30 4553 11.28 42842 63.24 15.16 266.80 318.59 59.34 333.79 115.76 49.79
2603 Kompot Kompong Speu Prey Veng Takeo

n=32 n=19 n=33 n=27

Pond Actual | Pnd Pond Actoal | Pnd Pond Actnal! | Pnd Pond Actual

size Pdn (kg) size Pdn (kg) size Pdn (kg) size Pdn Pnd (kg)

(m%) (kg) 100m* | (m%) (kg) A00m* | (m) (kg) /100m® | (m% (kg) /100m*
AVG | 210.78 39.28 19.62 276.37 43.63 28.53 331.85 175.97 51.11 266.59 120.96 5031
MAX | 875.00 290.00 50.93 1221.00 | 300.00 89.29 980,00 1350.00 | 160.71 700.00 500.00 222.22
MIN 80.00 3.00 1.7¢ 36.00 10.00 1.64 75.00 7.00 3.85 §0.00 5.00 1.67
STD [76.55 52.19 13.59 367.73 63,97 23.91 244.96 289.06 47.98 191.66 157.36 54.39

4.12. Family member participation in fish culture:

Fish culture was undertaken by families' members in the existing ponds which were constiucted.
Although, overall men were responsible in majority of the cases, in several families women were
responsible day to day management of the fish ponds. Generally, women (wife) were found to be
contributed about 35% of fish culture work in the family, 50% of fish culture work was contributed by men
(Husband) and the rest was contributed by children in the family. Men were active in prestocking operation
such as pond digging, pond fertilization and finding seed to stock in the pond and final harvesting. After
stocking of fish seed, it was womén, who took care of most of the activities in terms of feeding, pond
fertilization and selling fish. Children were also found to be active in fish culture such as involved in fish
feed search, feeding to fish and harvesting fish.

4.13. Constraints faced by fish farmers at present:

Some farmers had been able to harvest good production of fish from the cultured ponds because
they were able to stock fish seed early in the season or stocked bigger size seeds. Large majority of farmers
were faced with the poor survival of the cultured fish due to stocking was delayed (late in the season) or
farmers were not able to stock with good size seed, most of the fish were predated by wild fish and farmers
end with poor production of cultured fish.

Farmers encountered a number of problems with the operation of fish culture. The two most
difficulties reported were the inadequate of basic fish culture technology (36.69%) and inadequate supply
of good quality fish seed (20.14%). Shortage of water in pond during the dry season was considered as a
problem reported by farmers (13.67%) and followed by the deficit of operation cost (10.19%), which was
reflected by their lower levels of input use for fish culture operation and low fish production (Table 17).

Table 17. Major constrains faced by fish farmers at present

Description N=139 o,
Lack of fish culture technology 51 36.69
Quality of fish seeds 28 20.14
Shortage of water in dry season 19 13.67
Deficit of operation cost 15 10.79
Predation 10 7.19
Unavailability of seed 7 - 5.04
Water quality 5 3.60

Low market price 4 2.88
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4.14. Farmer' assessment and attitudes to fish culture;

Excepting few fish farmers whose ponds got low production of fish, rest of them expressed
satisfaction with the production obtained. Most of the farmers (98.56%) who started fish culture expressed
interest to continue culture fish during the next season,

For those farmers interested to continue fish culture as indicated above, 59.71% expressed a desire
to more expand scale, 37.41% of farmers were in favor of continuing at the present scale, 1.44% at reduced
scale, while 1.44% wanted to discontinue fish culture because of too short a period of water retention in
pond and water was not enough to share with livestock (Table 18).

Table 18. Fish farmers' attitudes with regard to future involvement in fish culture

Description N=139 %
_Atmore expanded scale &3 59.71
At the present scale = 52 3741

At reduce scale ‘ 2 1.44

Discontinue 2 1.44

For those farmers whose have got pond but have not started fish culture yet, more than 90% of
them will interest to use pond for fish culture, while a small percentages of them were alsc interested in
doing fish culture but they could not do it because of lack of money to buy seed and lack of labor forces in
the family.

Based on the results of the study, we found that majority of the farmers (60.25%) wanted to grow
fish was mainly for family consumption, 30.54% for both consumption and selling, while the smallest
percentage of them (2.93%) intended to sell out (Table 19). When asked on planning to become a seed
producer, about 11% of them were wanted to be seed producer, while the rest of them did not want to be
seed producer because limited of land space, no knowledge on seed production, lack of capital investment
and lack of labor.

Table 19. The main purposes of growing fish

Description N=23% Percentage
Consumption and selling 73 30.54
Mainly for family consumption 144 60.25
mainly for marketing 7 2.93
Only if excess desire to sell 17 6.28

4.15. What are the needs for starting fish culture in the future?

Training on fish culture was the most need by trial fish farmers (72.66%) and 67.65% by non-trial
fish farmers. While seed quality was an important need by non-trial fish farmers (21.57%). The details of
the needs by farmers te start doing fish culture n the future as shown in table 20.

Table 20. The priority needs to start fish culture in the future

Description Training Seed quality Finance Market
*Trial fish farmer n = 139 101 (72.66) 5 (3.60) 20 (14.39) 1(0.72)
**Non-trial fish farmern =102 69 (67.65) 22(21.57) 11 (10.78) 0

Overall n= 241 170 (70.54) 27 (11.20) 31(12.86) 1(0.41)

Numbers in parentheses are percentages of n.
* Trial farmer: Farmers who has started growing fish already
** Non-trial farmers: Farmers who have not started growing fish yet

5. Conclusion
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The results of the survey indicated that fish is the main source of protein supply to the rural people of the
surveyed areas. The production of wild fish caught in surveyed provinces was decreased about 38.88%
from 2001 to 2003 and lead to the decrease of fish corisumption in the families,

A small-scale fish pond culture system which was carried out by a number of farmers is recognized as an
appropriate system to meet the fish requirement of rural farmers.

The main benefits of small-scale fish pond culture were identified as follows: increased fish availability
thereby its contribution to food security; improved financial situation owing to some saving for buying fish
from markets and additional income from the sale of fish; better use of on-farm unused resources;
improved nutrition of the families due to the increased fish consumption and improved women
participation in fish culture activity.

The basic of fish culture techniques was considered as major problem by majority of farmers. Hence, the
improvements to fish culture techniques and increase information available were recognized as the most
immediately need of the farmers to success in doing fish culture in the future. Therefore, it would be
appropriate to design strategies to increase participation of farmers in traiming, to design extension
mechanisms in order to deliver extension messages to their door step using booklets, leaflet, posters,
audio/video, etc.

Presently, inadequate availability of good quality fingerling was also considered as main problem by
farmers and the fish seeds for stocking in ponds have to be obtained from distant places. Qther problems
such as lack of capital, credit availability and the interest rate remain as major issues constraints farmers to
operate fish culture. To solve these problems, the creation of small-scale private hatcheries and the
provision of credit/low interest rate would help farmers to increase fish culture activity.
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